C;/is”w

. - : .
) .
to. 3 .
y

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
: WASHINGTON, D.C. 20460

i
Fy 3 '
i’ wy 5 : ,
3 b9
- - 11215
: v o
. OFFICE OF
‘ : PREVENTION, PESTICIDES AND
MEMORMOUN: , ' , . TOXIC SUBSTANCES

Subiect: EPA ID# 113201: Vinclozolin, DER on the Horaone Status

: of Rats After 30-Days Dosing and Untreated Recovery’
(MRID# 427061-92) and Some Androgen Binding Studies
with Human Cell .Lines and Prostate Tissue (MRID#
527061-01) .

3arcode: 192566. ToxChea No.: 323C.

Sutmission No.: S443224. : PC No.: 113201
MRID No.: 3427061-01 & ~-02. Case “lo.: 011409.

Fre=n: pavid G inderson, PhD / /q éw/

. Toxicologist, “(‘/ S 7//77
Section. 3, Toxicolcgy Branch-1

) HED (750¢C) ’

To: 'Steven Rcb1nsc1/$1cney Jackson, PM 21
: . (Susan Lewis/lulie Fairfax, PM 21)
Fungicide and He:bicide Branch
RD (75050)

Thra: Karen Harernikx, =2hD ' k{,
‘ Section I Head, Toxicology Branch-1 lll
HED.(7505C) :

The following studies wére submitted in support of the
reregistxation of vinclczolin by BASF. _

MRIDF 427061-02:
1) Meilert, D (December 9, 1994) Report-Study on the
Influence of Reg. Xo. 83 258 (Vlnclozolln) on the Hormonal
Stazus of Wistar Rats; Administration in the Diez for 3
Months and a Recovery period of at least 8 Weeks in the
satellite Aninals. Study no. 92/11548. COnducted by BASF

for BASF. MRID# 427061-02

) : In =z special study (BASF, 1992, MRID# 427061~
01), vinclozolin w s adrinistered in the feed to 1G Wistar rats
per sex jer group =0 twc control groups, 1 for 3 montas and the
other for 3 months plus 3 weeks at 0 ng/kg/day and to two dose
greups, - for 3 moxths 2t 45C0 ppm (about 300 mg/kq/day) and the
other for 3 months at 4300 pga, followed by 8 weeks ¢ .untreated



. recovery.
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Several parameters were determined in these groups. Plasma
levels of ACTH, LH, FSH, restosterone, corticosterone,
aldosterone, DHEA and estradiol were determined in the two

control groups and in the two dose groups. Cytochrome P450 was
determined ln‘the livers of the same respective groups of
animals. Urine volumes, urinarcy ketosteroids and adrenal and

liver organ weights were also determined in the same respective
groups of animals. Estrous cycles were determined in the females
of the 4 respective groups for the 3 to 4 weeks before
termination. : ' : »

Placma was obtained from males and females by decapitationj
females were in diestrus at the time of decapitation. ACTH (178%
of controls), LH (940% of controls), FSH (215% of controls),
testosterone (276% of controls), DHEA (189% of controls) and. may
be corticosterone (160% of controls) and aldosterone (154% of

‘controls) in males were elevated after > months of dosing at 4500

ppx:, but returned to control values during the 8 week recovery.
ACTH (255% of controls) and LH (250% of controls) were elevated
in females after 3 month dosing at 4500 ppm, but corticosterone
(53% of controls) and aldosterone (45% of controls) may have been '

depressed. All the above values in males and females returned tb

control values after the 8 weeks of recovery. The variation in
estradiol values in males (66% of controls) and females (83% of"

controls) may have been due to artifacts of the limited number of

animals used (4-10). If the values of estradiol did change in: oy
nales and females, they apparently returned to control values

after recovery. The basis of the determination of changes in

rhese hormone values were non-overlapping standard deviations of

! =me: values, since no statistical analysis was conducted on

hormone levels. . . ‘

All. females demonstrated cycles but all dosed females
demonstrated abnormal estrous cycles. Control animals
demonstrated 4 day cycles; two females in each control group
demonstrated abnormal cycles, each characterized by various
combinations of 2 and 11 days of continuous estrus and in two
animals of the 4 animals, 2 days of continuous proestrus. The

cycles -in the dosed animals were short and long cycles (compared

with 4 days) contaiming no diestrus or extra days of diestrus and
some with no metestrus separated by 2 or 3 days of continuous
estrus. One dosed recovery animal demonstrated 2 and 4 days of
continuous estrus and 3 days of continuous proestrus. The
effects on the estrous cycle would probably also affect female
fertility, but effects on female fertility at 4500.ppm have not
peen directly studied. _ ‘
Adrenal weights were elevated after dosing in males (288% of
controls) and,females (192% of controls), but returned to control
values after recovery. Liver weights were nominally elevated in
males (106% of controls, p20.05), but statistically significantly
elevated in females (164% of controls, ps0.0001). Male liver.
weights returned to control values after recovery, but female
liver weights remained sionificantly elevated at a lower value.

1 (115% of controls, ps0.001) after untreated recovery.

cytochrome P450 was elevated in males (209% of controls) and
females (181% of controls)'after,dosipq, but both returnedvto

 control values after recovery.

, Urine volumes and urinary ketosteroids~were‘not.reliahle due
ts technical problens and were discqunted by the registrant.
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However, the hormone metabolite data (urinary ketosteroids; did

not show treatment related effects after 3 months of dosing or 8
weeks of untreated recovery. \

‘ In males (85% of controls, ps0.001) and females (98% of CN‘
controls, p20.05), body weights after 3 months of dosing were

less than controls and food consumption was reduced in males and
females, but the relative efficiency of food utilization remained
unchanged. Body weight gain was reduced in males (65% of

controls) and females (94% of controls).

Core classification: Acceptable. Thi§ special study was
adequately conducted, well reported and is acceptable. No
svrjideline is available for the study. -

MRID# 427061-01: .
(2) Knuppen, R (January 1993) Translation: Final Report-
Study of Possible Binding the Androgen Receptor in the -
Cytosol from a Cell Line Expressing the Androgen Receptor
and from the Prostate tissue of the Rat. Reg. Doc. No. BASF
93/10058, Project No.: 21B0375/880932. Study conducted by
the Institute of Biochemical Endocrinology, Lubreck Medical
University, Germany for BASF. MRID#-427061-01. "

CONCLUSIONS: This report will be reviewed at a later date if and
when sufficient information becomes available to quantify the

substances. used in the binding studies and to correlated these

affinities with the effects of vinclozolin/active metabolite(s)
on the intact animal. ' ‘

"§gﬂg&gx_gg_gaga_gﬁgg;xg;n: The binding of various'compouhds

(vinclozolin, mibolerone and flutamide) to rat prostate
receptors, an androgen dependent mammary carcinoma MCF-Cell line,
two cell lines from Leydig or Sertoli Cells of the mouse (TM-3
and TM-4) and one human prostate cell line (LNCAP) was

determined. The relative binding affinities of these compounds.

were also studied. :

' The results of these studies were presented, but details of
the methodology were omitted. The concentration of the receptors
in rat prostate tissue and for human LNCAP cell lines were
presented. - The relative binding affinities of the above
compounds and in various combinations were determined and
reported along with the bases from the graphical representation.
Unfortunately the summary results were not- identified with the 21
graphical representations of the data. :

Although, many relative binding affinities were presented,
these affinities are not useable because the actual substances
being bound were not determined. Ke'ce et al. (1994) has found
that -the parent compound, vinclozolii. is probably not bound to
androgen receptors; a metabolite/degradation product(s) have the
highest binding affinities and that the metabolites/degradation
product(s) should be stabilized prior to the determination. Like -
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wise the hydroxyflutamide metabolite of flutamide is the active
binding agent to the androgen receptor: Without an indication of
the degree of metabolic activation and conditions of binding (pH,
atc.), the results of the vinclozolin-androgen receptor binding
are marginally relevant, since the concentraticr of the substance
binding is unknown znd may be considerably different under other
conditions. ' ‘ _ ‘

Even with sufficient information on the study conditions
used, the relevancy &y those conditions to those found in the
intact animal (and probably to the intact human) during a study
naybe difficult to correlate for substances similar to
vinclozolin. The main function of the androgen binding studies
was to detect androgen binding of vinclozolin/product(s) to
androgen receptors in order to help determine a probable
mechanistic hypothesis for the vinclozolin effects produced.
This has been accomplished by these data and confirmed by the
.data of Kelce et al. (1994). ,

. The relevancy of the data will be determined when and if
sufficient information becomes available. At this stage, no
‘additional data cn the binding affinities of vinclozolin or its
. metabolites appear warranted. - ‘ , '

References:

Kelce, WR, E Monosson,MP Gamcisk, S Laws and LE Gray, Jr (1994)

Environmental Hormone Disruptors: Evidence that Vinclozolin .
Developmental Toxicity is Mediated by Antiandrogenic Metakolites.
‘Toxicology and Applied Pharmacology. 126, 276=-285. ‘
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' Primary reviewer: David G Anderson, PhD.Aﬁl«géZAgﬁé;éZvﬁ°‘ ZAVQ?-

Section 3, Tox. Branch 1 (H7509C).

Secondary reviewer: Karen Hamernik, PhD. J4 '

Section 3, Tox. Branch 1 (H7509C). “qli[1f (ii5 2
DATA EVALUATION REPORT ' ’ .

STUDY TYPE: _ Special 90-Day Study on Hormone Levels and

Reversibility/92/11548/427061-02.
IoxChem MNo.: 323C. Submissjon No.: S443224.
PC No.: 113201. Case No.: 011409.
1 427061-02.

DPBarcode No.: D192566. MRID No.:

TEST MATERIAL: Vinclozolin, technical; A.I. is {3-(3,5~
dichlorophenyl)-5-ethenyl-S-methyl-2,4~
OvaOlidiREdif2L4‘OHE]. g ‘

. STRUCTURE:
; Cl (o] .
\ SR N : T .
2 N A , ~
o - N H
\ \  _ ¢ -cu=cH,
| cl 0 CHy - . |
SYNONYMS: Ronilan™ (41 to 50% vinclozolin), Curalan.
\ (Turf)™, Ornalin™, Reg no. 83 258.
SEONSOR: BASF Corp. Chemicals Div., Ag. Chem., PO Box

13528, Research Triangle Park, NC 27709-3528.

TESTING FACILITY:  BASF Aktiengesellschaft, Dept. Toxicolegy, D-
‘W 6700 Ludwigshafen, Germany. ' '

STUDY NO.: 92/11548. Reg. Doc. No. BASF 92/11548 (For 427061-
' . 02). . \ :
REPORT TITLE: Report-sStudy on the Influence of Reg. No. 83 258

(Vinclozolin) on the Hormone Status of Wistar Rats
Administration in ;the Diet for 3-Months and a
‘Recovery Period of at least 8-Weeks in Satellite
Animals. )

AUTHOR(S) : - Dr. W Mellert.

REPORT ISSUED: December 9, 1992.

s+ In a special study (BASF, 1992, MRID# 427061~

" 01), vinclozolin was administered in the feed to 10 Wistar rats

" per sex per group to two control groups, 1 for 3 month: and the

" other for 3 months plus 8 weeks at 0 mg/kg/day and to two dose

groups, 1 for 3 months at 4500 ppm (about 300 mg/kg/day) and the

other for 3 months at 4500 ppm, followed by 8 weeks of untreated

recovery. : : S '
Several parameters were determined in these groups. Plasma

levels of ACTH, LH, FSH, testosterone, corticosterone,

- s ’ “ ”~ Y




30-Oay Feading Study/Hormens Status with 8 Week R yRats/Vinclozoli /D192566/427061-01/92/11648.

aldosterone, DHEA and estradiol were determined in ‘the two '

v control groups and én the two dose groups. Cytochrome P450 was
determined in the livers of the same respective groups of
animals. Urine volumes, urinary ketosteroids and adrenal and

1iver organ weights were also determined in the. same respective
groups of animals, Estrous cycles were determined in the females
of the 4 respective groups for the 3 to 4 weeks before
termination. B ' Co : v
E “plasma was obtained from males and females by decapitation;
females were in diestrus at the rime of decapitation. ACTH (178%
of controls), LH (940% of controls), FSH (215% of controls),
restosterone (276% of controls), DHEA (139% of controls; and may
ke corticosterone (160% of controls) and aldosterone (154% of
controls) in males were elevated after 3 months of dosing at 4500
ppm, but returned to contrel .values during the 8 week recovery.
ACTH (255% of controls) and LH‘(ZSO% of controls) were elevated
in females after 3 month dosing at 4590 ppm, but corticosterone
(53% of controls) and aldosterone [45% of controls) may have been
‘ depressed. All the above values in males and females returned to
control values after the 8 weeks of recovery. The variation in .
estradiol values in males (66% of controls) and females (83% of )
controls) may have been due to artifacts of the limited number of
animals used (4-10). If the values of estradiol did change in o
nales and females, they apparently‘returned to control values
after recovery. The basis of the determination of changes in
‘these hormone values were non-overlapping standard deviations of
the values, since no statistical analysis was conducted on
hormone levels. .

All females demonstrated cycles but all dosed females
_demonstrated abnormal estrous cycles. Centrol animals :
demonstrated 4 day cycles; two females in each control group
demonstra<ed abnormal cycles, each characterized by various
combinations of 2 and 11 days of . continuous estrus and in two
animals of the 4 animals, 2 days of continuous proestrus. The
cycles in the dosed animals were short and long cycles (compared
with 4 days) containing no diestrus or extra days of diestrus and
.some with no metestrus separated by 2 or 3 days of continuous
estrus.  One dosed recovery animal demonstrated 2 and 4 days of
continuous estrus and 3 days of continuous proestrus. The
effects on the estrous cycle would probably also affect female
fertility, but effects on female fertility at 4500 ppm have not -
been directly studied. ; : ' ; ’ :

Adrenal weights were elevated after dosing in males (288% of
controls) and females (192% of controls), but returned to control
values after recovery. Liver weights were nominally elevated in
males (106% of controls, p20.03), pbut statistically significantly

elevated in females (164% of controls, ps0.0001) . Male liver
weights returned to control values after recovery, but female
liver weights remained significantly elevated at a lower value
(115% pt':antrols, ps0.001) after untreated recovery. :

o :hrome P450 was elevated in males (209% of controls) and
females (181% of controls) after dosing, but both returned to
‘control values after recovery. _ :

'Urine volumes arx urinary ketosteroids were not reliable due

2




90-Day Feeding Study/Hormone Status with B Week Reccvery/Rata/Vinclozolin/D 192566/427061-01/92/11548.

to technical problems and were discounted by the regis*rant. - -
However, .the hormone metabolite data (urinary ketosteroids) did
not show treatment related effects after 3 months of dosing or 8
weeks of untreated recovery.

In males (85% of controls, p<0.001) and females (98% of
controls, p20.05), body weights after 3 months of dosing were
less than controls and food consumption was reduced in males and
females, but the relative efficiency of food utilization remained
unchanged. Body weight gain was reduced in males (65% of '
controls) and females (943 of controls).

Core classification:'Acceptable. ‘This special study ‘ras

adequately conducted, well reported and is acceptable. No
Guideline is available for the study. :

~ A. MATERIALS:

1. Test material: Vinclozolin, Description: Solid; Batch No.: N

183; Purity - 99.2% a.i.

2. Test animals: Species: Rats, Strain: Wistar (Chbb =
THOM(SPF)), Age: 5 weeks at study initiation, Weight: Males - 284
(264 - 306) g, Females - 190 (168 - 220) g at study initiatiom, .
Source: Karl Thomae GmbH, Biberach an der Riss, FRG.  Animals
were acclimatized for 23 days after receipt. : c

3. Environment: The animal room was maintained at 20 to 24° C;
~ Relative humidity was 30-70%; Light:dark ='12:12, starting at
6:00 AM. Rooms were disinfected with Autex apparatus, fully
automatic. Final disinfecting used formaldehyde and ammonia.
Each week walls and floor were disinfected with 0.5% Mikro-Quat.

Kol
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90-Oay Feeding Study/Hormone Status with 8 Week Rocovnryl!luNiﬂdozoE\lD192565[427061-0119211 1548. 5 X
B. STUDY DESIGN:

1. i a\ - Animals were assigned randomly to each

Animal Assignment
group according to body weight.

Test group |Conc. in Number of animals : Animal No.
, ‘ diet (males) ) .
m
(ppm) Main study Satellite .
0 . e 10 ' 1-10
0S 0 R 3 10 ' 11-20
1 14500 10 ’ | 21-30
1s = lasoo - 10 31-40
positive control 4 - : 81-84
0.5% phenobarbital : . Lo
treated 4 " | 89~-92
‘ 1 Number of animals ' ‘
(females) R
0 o 10 . ‘ 41-50
os o . . 10 51-60
1 ; 4500 10 61-70
1s 4500 3 e - |71-80
Positive control 4 . .| 85-88
0.5% phenobarbital
treated . ~ 4 93-96
EIENECES . i
2. §sngx_zn:ngss_and_zzgsgsgl - The study is iesigned to provide

information on the hormone levels induced by the administration
of vinclozolin and untreated recovery. Since adrenal hormones
were to be determined, stress was minimized by using the same
animal handler and animal training. Phenobarbital positive
controls (0.5% in the drinking; water for about 10, 11, 12 and 13

days to 2 sets of 4/sex) were used for comparison with possible
vinclozolin induced erzymes and as a methods check.

CYcle-Deterlination S S
pDaily vaginal smears were obtained the 3-4 weeks prior to
sacrifice, put during diestrus. : ,

»
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Hormone Analyses . '
Blood was collected from decapitated animals in EDTA-K2 and
trasylol containing viles in an ice kath, centrifuged (0-4°C) and
deep frozen at -80°C and shipped to R. Knappen for analysis under
dry ice. The Zollowing hormone analyses were conducted on the
plasma. Since insufficient plasma was obtained ‘for all analyses,
‘estradiol was not determined on plasma from all animals.

Males Fenmales

1. Luteinizingyhormone (LH) 1. Luteinizing hormone (LH)
2. Follicle stimulating ‘ 2. Follicle stimulating
Hormone (FSH) : o hormone (FSH)

3. ACTH . S 3. ACTH

4. Testosterone (Testo) 4. Testosterone (Testo)

5. Corticosterone (Cortico) 5.‘Corticbstefoﬁe (Cortico)
6. Alddsterone (Aldo) | 5. AldOSteréne (Aldo) |

7. Estradiol (E2)* - 7. Estradiol (E2)*

* Estradiol was determined only when sufficient plasiia was
available. :

Urine Collecticn o .

Urine was collected during dosing and recovery periods in
metabolism cages; the volume and breakdown products of
testosterone, :Qrtigggterone~and egtradiol‘were determined.

Organ Collecticn _ ‘ : : .
. ~ Livers were collected at study termination, cooled and
microsomal cell fractions prepared and: frozen -80°C for
Cytochrome P450 determination (See Appendix for methods copied
from the submitted report). Adrenal glands and prostates were
also collected for R Knappen. 'The weights of livers and adrenal

were determined.

3. Diet preparation - Diet was prepared and stored at room
temperature until used. Samples of the diet were collected at
study initiation and termination for analysis. Homogeneity
(Study# 71S0375/88026) and stability (Study# 53S0375/88025) have
been determined satisfactorily in other studies. '

4. Animals receive food and water ad libitum. Rats were fed
Kliba maintenance diet rat/mouse/hamster GLP 343 meal supplied by
Klingentalmiihle AG, CH-4303 Kaisaraugst, Switzerland. Tap water

was also supplied.

|
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5. Statistics - The data were evaluated statistically using the
computer systems of the Department of Toxicology of BASF,

Body weights, organ weights, hormone analyses, clinical
examinations and P450 ieterminations were analyzed by two sided
tests, Students t-test. ’ )

. 6. Data presented in tle submitted report was quality assurance
audited throughout the study and signed by H Fleig, Head of QA on
12/9/92. ’ :

C. METHODS AND RESULTS: (Methods were copied from the ‘submitted
report and are reproduced and presented in Appendix I. Lettered
tables were constructed from data in the submitted report)

1. Observations - Animals were inspected daily for signs of
toxjcity and mortality. _ Ce R
Results - Toxicity - No dose related signs vere observed during

the study, except 4 females at 4500 ppa in group 1 and 6 females
- at 4500 ppm in group 1S developed cataracts. ;

Mortality (Survival)v- No mortality occurred during the study;v
2. Body Weight, Food and Water mm— Body weights and

body weight gain were determined weekly during dosing and
recovery. : ‘

Results Body weights were decreased in males (85% of controls, p
< 0.001) and females (98% of controls, p 2 0.05) during the main
study but they were no longer statistical significantly decreased

after recovery when ccampared with control values. Statistical
analyses were not conducted on body weight gain, but they were
decreased in both males (65% of controls) and females (94% of
controls) in the main study, but not after recovery  (Table A).

.  Food consumption was decreased in-males and females, but no
biologically significant changes occurred in the relative
efficiency of food utilization in males or females.

-~
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- Table A: Body weight gain, food consumntion data ard food efficiency calculations
for the pre-mating period.
l Main study Recover) Main study LRacovery
Males Males Males Males Females | Female Females Female
S 8
Group O opm 4500 0 ppm 4500 0 ppm 45C0 0 ppm 4500
. ppm ppm : b2 e ppm
Mean body
. weight at !
termination | S03.9 427.1**~ | 531.4 502.3 281.1 274.8 290.6 294.1
s of ' ‘
controls - 84.8% 94.5% 97.8% 101%
Mean body N ] .-
weight gain | 213.2 142.7 [ 247.1 218.6 91.7 85.8 96.6 .105.0
A of a :
contzols 65.1% 88.5% 93.6% 109y
' = =

*e+ = Statistical.y significant at p = 0.001.

3. Estrous cycles Estrous cycles were determined for 3 to 4 weeks

before sacrifice. Animals were sacrificed during diestrus, only,

in order to avoid the cyclic LH and FSH elevations during
proestrus and estrus.

Results - There were no normal estrous cycles in femnales dosed
with 4500 ppm for 3 months (cycles were
occasions of 2 and 3 days of continuous estrus inter-dispersed
with an apparenatly normal, short or long cycles), however they
appedred to return to normal during the 8 week recovery period

(Table B).

- naracterized by several

The cycle length for the rats on study was 4 days
with only 2/10 having abnormalities in the cycle in each of the 3

‘month controls and 3 month controls + 8 week recovery groups.
The animals with the abnormal cycles in the group dosed at

4500 ppm had higher LH levels (255% of controls) and ACTH leveis

(287% of controls). These cycles and hormone leveis of these

groups of animals recovered during the 8 week recovery period.

H
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1

Estruz cycles of rats in controls and during dosing at 35CO0 ppm for 1 months

Table 8: .
ard 3 weeks recovery. Cycles were studied 3 to 4 * -+ie,
i g : = = -
Groug No. with 4 day Mo. arimals with abnormal cycles (zype)/total no.
: estrus of animals, i.e., n0. days of I2atinuous esStius OY
. cycles/(total proestrus/total no. of animals
no. of '
N animals)
In normal ‘No. with 2 | No. with No. with | No. with otker
cveles days of 3 days of ; 4 days abnormalities in
continuous continuou of estrus cycles h
estrus 3 estrus estrus ~
3 month csntrel 8/10 1/10 1/10
3 month controi | 8/10 2/10 1/1% (11 days o€ ﬂ
+ 8 week contrsl (including. continucus :
for recovery 1 with 2 estr.2)
. days of |
proestrus) |
3 month dosing /10 8/10 2/10
with 4500 com ;
3 month desing. 8/10 1/10 NA NA 1/10 (inc.ading
with 4500 ppmy - 1 animal with 2
8 weeks S & 4 days of
untreated continuous
recovery estr:s & 3 days
) . of contirucus
proestru3

NA- = Net app.icatle because animal had-other abnormalities in cycle.

4. Hormone revels: The hormone levels were determined on piasma collécted
ar termination by decapitation (Table C). sStatistical significancs was rot
presented in the report on the hormone levels, however sstimates of
slevation or depression are presented below hased on ine overlap in
standard deviations and conclusions presented in the sutmitted repovt.
After the % of controls, the coefficient of variation (C7) is presentad
below; CV = (Standard deviation/value) X 100. I :

\

Results ~ : ) '

ACTH levels - In males, they were elevated 178% (CV=48%) ol controls ‘
-~ (cv=32%) after 3 months of dosing at 4500 ppm, but returned

to normal after 8 weeks c¢f untreated recovery. '

In females, they were eslevated 255% (CV=23%) ol contTals

(Cv=39%) after 3 month of dosing at 4500 ppa, but retur:.ec

to normal after 8 weexs of untreated recovery.

In males, they were elevated 943% (CV=27%) of conirc
(Cv=55%) after 3 months of dosing at 4520 ppm, but T

to normal after 8 weeks >f untreated recovery. _
In females, they were elevated 250% (CV=22%) of contrais
(CV=42%) after 3 month of dosing at 4500 ppa, but returnid

LH levels -

8 o
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te normal after 3 weeks of untreated recovery.

FSH levels - In males, they were elevated 215% (cv=13%) cof controls

Testosterone -

levels -

(C7=23%) after 3 months of dosing at 4500 ppm, but returned
to normal after 3 weeks of untreated recovery.

In females, they did not change after .3 month of dosing at
4300 ppm and rerzined normal after 8 weeks of untreated
recovery. ~

Irn males, they wsre elevated 276% (CV=41%) of controls
(CV=34%) after 3 months of.dosing at 4500 ppm, but returned
to normal after 3 weeks of untreated recovery. /

In females, they did not change after 3 month of dosing at
4500 ppm and remained normal after 8 weeks of untreated

recovery.

Corticosterone .

levels =~

Aldésterone

levels -

In males, they may have changed to 16l% (CV=54%) of controls
(CV=31%) after 3 montis of dosing at 4500 ppm, but were
essentially similar ts controls after 8 weeks of untreated
recovery. B ‘

In females, t=ey may zave changed t2 53% (CV=36%) of controls
(CvV=3£%) after 3 montli of dosing at 4500 ppm, but were -
essentially similar ts controls after 8 weeks of untreated

recovery.

In malss, thev may have changed to 154% (CV=42%) of controls"
(CV=33%) after 3 montis of dosing at 4500 ppm, but were
essentially similar ta controls after 8 weeks of untreated
recovery. R ‘ :

In females, tzey may 1ave changed 43% (CVv=58%) of controls
(CV=47%) after 3 montla of dosing at 4500 ppm, but were
essentially similar t3 controls after 8 weeks of untreated

recovery. .

DHEA levels -In males, they appeared to change to 189% (CV=12%) of contrclé

Estradiol
levels -

(cv=8%) after 3 montks of dosing at 4500 ppm, but were
essentially similar ts controls after 8 weeks of untreated
recovery. .
In females, tzey remained normal aiter 3 month of dosing at 4530
ppm and remained normal after 8 weeks of recovery.

(E2 . : ‘ o ) .
In ;ales, thery may have changed to §6% (CV=23%) of contrels
(CV=39%) after 3 months of dosing at 4500 ppm, but were
essentially similar to controls after 8 weeks of untreated
recovery. .. Ce , o

In females they may Lave changed to 83% (CV=37%) of controls
(CV=17%) afte: 3 month of dosing at 4500 ppm, but may have
changei to 144% (cv=:5%) of controls (CV=9%) after 8 weeks of

untreazed recsvery. _ ) o
T=e chanzes in estradicl levels 1n males and females may

- 9 ‘ L\
: N
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have been caused by an artifact 6f the limited number of plaémas

analyzed in the treated groups.

Table C: " Hormone levels

after treatment with 4500 ppm of vinclczolin focr 3 months at

termination and 8 weeks of recsvery untreated in males and females.

C

' ACTH -
(pg/ml)

FSH
(ng/ml)

Testo
(ng/ml)

LH
{ng/ml)

Cortico
(ng/ml)

Aldo

DHEA E2

(ng/ml)

{ng/ml) (ng/ml)

animazs) .

Male ormcne levels in controls, untreated for 3-moniths 2=

standard feviatica (No. of

$8231
£9)

0.4220.23
(9)

3.522.2
£9)

2.%=1.0
(9)

Values

236273
{9)

4262137
9

10.7520.06
(9

8.723.4
(4)

Male zormone leveis,'4500 ppm
(No. =f aninals).

=reated for 3-months

Bale ormone levels controls, untreated for i-months + 8 weeks untrsated : standard .
deviazionr (No. of animals). ) : ‘
‘values | =0c=73 | 0.6420.39 | 8.821.0 | 4.423.1 206115 .| 4752336 | 1.06£0.31 | 5.020.9
r10) (10) (10) {12) {10) {10) (18). (S)
Male tormcne levels, 4500 ppm treated for 3-months ¢ standard deviazion (No. of animals).
values | 274283 3.9521.07 20.422.6 8.023.3 381:261 66922323 1.482£0.17 5.7:1.3 .
’ ¢30) (10) (10) (18 (10} (10) 15y (5)

+ 8 weeks untreated

#
+ gtandard deviation

‘g2247
110}

Values 0.5020.30 10.522.7

(10)

animals) -

Femals. hcrxcne Levels in contzols, sntreated for 3-months =

174:82
(10)

408232
(10)

standard deviation (No. of

0.3720.11
(12)

$.920.5
(10)

0.5320.22
(10)

0.2320.02
{12)

values | 274288

¢ 28) .

7262274
(10)

11102818
(10)

15.422.6
(10)

0.7920.15
(1)

(No. 3f animals).

Femalz hcrzmone levels in contzols, untreated for 3-monzhs and 8 weeas =

standard deviation

0.2221.0

0.5720.13

| values | 2102243 0.6420.38 6.421.0 6952209 9622334 13.321.2
£10) {10) (16) (13 (10) (10) (13) (10)
Femals hcrmone levels, 4500 treated for 3l-months £ standard deviation {No. of animals).
values | 4992142 1.35:0.30 ' §5.720.7 04:3:0.03 3832137 | 5032230 0.3820.13 | 12.824.7
110} {10) (10) (10) (10) {13) (4)

Female hormone levels, 4500 ppm treated for j-months + 8 weeks untreated 2 standard

deviacion (No. of animals).
values | 261295 0.7120.22 ‘6.6;0.7

‘0.2420.01

Resul=s - Cytochrome P450 appeared toc elevated in

in ferales (181% of controls) during the 3

retura t2 normal

10

11792423

0.322011 .
| EETH

19.125.0
(4}

males {210% of controls) and

=onths dosing at 4500 ppm and both

during the recovery period (Tablg D).

Ay
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Urine volumes were considered not to be sufficiently accurate to
‘determine differences, but may have been elevated in females (236% of controls)
_ during the 3 month dosing with 4500 ppm (Table D).
o Due to technical errors of unspecified nature, the reglstrant dlscounted
the neaning of the urinary ketosteroid determinations.
Adrenal weights were elevated in males (288% of controls) and-in females
(192% of controls) during dosing, but returned to normal after recovery
(neither were statistically significant).
Liver weights were elevated (164% of controls, p < 0.001) in females,
only, after the dosing period and were still elevated (116% of controls, p <
0.001) at the end of recovery (Table D).

Iable D: Cytochrocme 2450 In liver, urine vo‘um. and urinary ketosteroids levels after

treatment with 4300 ppm of vinclozolin for 3 months at termination and B weeks of
tecovety unt.reated in males and fnmalcs.

o e
Cytochrome P450 Urine volume | Keto- . Adrenal Wt. (g) Liver Wt. (g)
- ,(nmol/mg [§. 9] steroids '

protein) {(ug/dav) _ . i : i
Male levels:in contrels, untrceated for J-months * standard deviation (No. cf animals). .
values | 0.19520.028 (5) 6.721.8 (9) 27210 (9) "} 0.067320.0076 (9) 1-20,41:2.48 (9)
Male levels controls, untreated for 3-months + 8 weeks untreated ¢ standard deviation (No.
of animals). '
Values | 0.226:0.066 (10) 4.521.0 (10) 34x10 (10) 0.062020.0066 (10) 19.32:21.60 (13)
Male levels, 4500 ppm treated for 3-months : standard deviation (No. of animals).
values | 0.40920.099 (§) 7.322.5 (10) 48222 (10) 0.194120.0457 (10} | 21.6122.50 (1))
Male levels, 4500 épm treated fcr 3-months + 8 weeks untreated 2 standard deviation (No. cf l
animals). .

0.1782C.036 (10)

values 5.221.3 (10) | 31210 (10) 0.077120.0125 (10) | 19.3723.15 (19)

Female levels in controls, untreated for 3-months = stindatd deviation {No. of "animals).

Valués 0.140£0.034 (S) 2.5:0.4 (10) 46214 (10) 0.0832+0.0064 (10) 10.3021.13 (10)

Female levels in conﬁrols. untreated for 34months and 8 weeks = standard deviation (No. of
animais). . i .

values | 0.201:0.043 (10) 3.121.0 (10) 38212 (10) 0.087520.0104 (10) | 10.23:0.91 (10)

Female levels, 4500 pom treated for 3-months  : standard dnvxatxon {No. of anxmalc’.
vValues o 254:0.075 (3) 5.321.3 (10) 54216 (10) 0.1597=20. 0278 €10) 16.92. 90"'(10)

Femals lovolu, 4500 Fpm treatsd for ‘J-months + 8 weeks untreated = standard deviation (No.
of animals).

°,159‘°,°59‘1°lmw

values 4.2:0.8 (10) | 58£13 (10) 0.084120. 0147 (10) ”;;-Eg}fégjj(éatwﬁ

+ = Statistically significant at p S 0.0S.; ** = sta istically significant at p s 0.01; *v+ =
Statistically significant at p 5_0.00;. .



90-Day Feeding StudyHormone Starus with 8 Week MMMWM«M192588M7“131&ZI1 1548, [ ~ /T
[ A

6. C e phenobarbi

tochrcme P45 v in

itive contr

The registrant discounted the meaning of the studies on these liaited
number of animals. However, the cytochrome.P450 levels appeared to be higher
in treated groups than in the recovery groups. Apparently the control animals
used were the untreated rats from the vinclozolin segment of the cytochrone
P450 analyses (Table E). The results from all animals are not reported because-
of technical problems. . o . . \

véytochrome P45S0 in liver tissue ‘in controls and in 0.5% sodiun phenobarbital
treated males and females for 10, 11, 12 ard 13 days (means. of another 8 animals
sreated similarly and the allowed to recover untreated). .

k Table E:

Male cytochrome
P450 levels
‘(nmol/m protein)
in 0.5% ’
phenobarbital
treated group
standard dev:ation
(No. of animals
included in zhe

Recovery male rats
cytochrome P450
lave:® ~ (nmol/mg
prot-..n) in 0.5%
phenozarbital treated
group & standard
deviation. Recovery
rats (No. of animals
included in the

| Female
P450 levels

cytochrome

(nmol /mg protein)

t in 0.S% :
| phencbarbital
| treated group ¥

standard deviation.

§ (No. of animals

included in the

Recovery female rat
cytochrome P4S0
levels (nmol/mg
protein) in 0.5%
phencbarbital
treated group
standard deviaticn '
{No. of animals

average).a;—54 aVeragQ).Bgr92M

0.784:0.088 2)

' Male cytochrome P450\levels (nmdl/mq protein) in controls % standard deviation
(No. of aninmals). . ’ : ‘ . . ~

G. APPENDIX I:
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Moreover the adrenal glands were removed and weighed from
“all animals (with the exception of positive control ani-
mals) and the prostate from the male control animals on
the day of sacrifice and were frozen for transport at

-80°C, sent to Prof. Or. R. Knuppen under dry ice
cooling. . ' .

After sacrifice the weight of the exsanguinated animals,
a1l livers and adrenal glands were determined. :

Liver tissue processing

The liver was removed from each ihinal, wei§hed. and
placed into ice-cold 50 aM-Tris buffer, pH 7.4, con- .
taining 0.25 M-sucrose.

A1l subsequent operations were conducted in an eaviron-
ment maintained at 49C. L .

Livers were homogenised individually in about 4 volumes
50 mM Tris buffer, pH 7.4, containing 0.25 M-sucrose
using an electrically-driven glass Potter-Elvehjem-type
homogeniser, fitted with a Teflon pestle. The homogenates
were centrifuged at 9,000 g for 20 minutes at 4°C (Beck-
mann Ultracentrifuge), and the resulting supernatant was
decanted. Microsomal fractions were prepared by centri-
fugation of this supernatant at 100,000 g for 1 hour at
4°C (Beckmann Ultracentrifuge). The supernatant was
decanted. The microsomal pelliet was suspended in about S
- 6 aml, 50 mM Tris buffer, pH 7.4. The.smicrosomal sus-
pension was centrifuged a2 second time at 100,000 g for
1 hour at 4°C and the pellet stored at -80°C. The de-
ternination of cytochrome P,y was performed on the day
after the microsome preparation. « ,

‘The remaining nicrbsonal suspension was stored at -20°C
until required for protein analyses.

Measurement of microsomal protein

Protein concentration was determined by thLe method of
LOWRY et al. (1951). Aliquots (0.5 ml in duplicate) of
microsomal suspension were diluted in 9 ml aqua bidest.
and 0.5 m1 0.1 N NaOH and mixed with alkal‘ne copper
tartrate reagent [l part 2% (w/v) Na/K Tartrate .: 1 part
1% (w/v) CuSO, + 100 parts 2% (w/v) Na,CO, in 0.1 M NaOH]
(5 m1) and left at room temperature for 10 minutes. Ali-
quots (0.5 ml) of Folin-Ciocalteus phenol reagent (di-
luted 1 : 1 with water) were then adcded with immediate
mixing. The mixture was left at room temperature for a
.further 30 minutes.. Samples were assayed spectrophoto-

e /J
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P : metrically at 750 nm against a distilled water blank, and

the amount of protein calculated from a standard curve
prepared from 0 to 200 pg bovine serum albumin assayed
- under identical conditions. o

3.8.7. Measurement of cytochrome P, g,

Cytochromes P, 4, was assayed by the method of OMURA and
SATO (1967). Microsomal suspension (1 ml) was mixed with .
50 mM-Tris buffer, pH 7.4, (1.0 ml) in two cuvettes. A
base-line spectrum (415 to 490 am) was taken to ascertain
that the content of both cuvettes was identical... ‘

To each of the cuvettes 0.02 =l of an aqueous sodium
dithionite solution (200 mg/ml) was added. After mixing
carbon monoxide was bubbled through the sample cuvette
for 1 minute, and the absorption difference spectrus from
490 to 415 nm was recorded. Cytochrome P s, concentra-
tions were calculated from the optical density difference
(450 to 490 nm) using the molar extinction cocefficient of
91 nM cm ° and the protein concentration according to the

following formula: :

) © [(ABS 450 - ABS 490 nm) : 91] : (Protein content x 0,495)
. = pmol P-45C per mg Protein .

ABS = Absorption o
" BM p-450
91 =« Extinction factor |—— e
R cm
Protein content (mg/ml)
0,495 « Dilution factof

c1121°
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